In rapid serial visual presentation of pictures, an early ERP component shows enlarged negativity over occipital regions for emotional, compared to neutral, pictures. The present study examined the processing of emotional target pictures as a function of the hedonic valence of a preceding prime picture. Dense sensor ERPs were measured while subjects viewed a continuous stream of pleasant, neutral, and unpleasant pictures, presented for 335 ms each. Two main findings were observed: First, replicating previous results, emotional target pictures were associated with a larger posterior negativity, compared to neutral pictures. Second, the emotional content of the preceding prime picture affected target processing, with pleasant or unpleasant primes resulting in reduced negativity of the following picture, irrespective of its emotional valence. These findings are discussed within a framework of competition among successive pictures.
Event-related potentials (ERPs) measured during picture viewing suggest selective processing of both pleasant and unpleasant, compared to neutral, stimuli. Among the ERP components modulated by picture emotionality is a late positive potential (LPP), measured over centro-parietal sensors that is enhanced when viewing emotionally arousing, compared to neutral, pictures (e.g., Cuthbert, Schupp, Bradley, Birbaumer, & Lang, 2000; Schupp, Jungho¨fer, Weike, & Hamm, 2003) . Picture emotionality also affects ERPs in an earlier time window: When pictures are presented very rapidly, for instance, emotional pictures prompt enhanced negativity over occipital sensors in a window beginning approximately 150 ms after onset (early posterior negativity [EPN] ; Jungho¨fer, Bradley, Elbert, & Lang, 2001; Schupp et al., 2003) . Both functional and evolutionary factors favor the selective processing of cues that help to facilitate the survival of the individual and the species. Thus, according to a motivational model of emotion (Lang, Bradley, & Cuthbert, 1997) , selective processing of pleasant and unpleasant cues reflects the inherent salience of these stimuli, which are important for implementing actions to stimuli that can sustain (appetitive) and threaten (defensive) the life of the organism.
In the rapid serial visual presentation (RSVP) paradigm, one hallmark of selective processing is a lingering effect of processing a salient target on stimuli that are subsequently presented. Thus, when participants are asked to report two stimuli in a rapidly presented stream, report of the second stimulus is impaired when it is presented within a few hundred milliseconds of another target (Intraub, 1999; Potter, 1999) . If the enhanced negativity found when viewing emotional pictures in the RSVP paradigm indicates selective processing, one hypothesis is that processing of subsequent pictures should be affected. Support for this hypothesis comes from a recent study that presented both emotional and neutral pictures in a RSVP stream (Most, Chun, Widders, & Zald, 2005) . When a neutral target stimulus followed the presentation of an emotional, compared to a neutral, picture, performance was impaired, despite the fact that explicit detection of the emotional picture was not required. Because affective pictures impaired subsequent performance in a manner similar to explicit targets, these emotional cues appear to naturally engage selective processing. Further evidence that affective stimuli are processed like explicit (neutral) targets is the widespread finding of a similar enhanced posterior negativity early in the processing window when subjects process stimuli to which they were instructed to selectively attend (Codispoti, Ferrari, Jungho¨fer, & Schupp, 2006b; Potts & Tucker, 2001; Schupp et al., 2007b) .
In the present study, we assessed whether selective processing, as indicated by early occipital negativity in the RSVP paradigm, affects ERPs to subsequent pictures. A secondary aim was to replicate previous RSVP findings. Drawing on the data of Most et al. (2005) and other data suggesting that affective pictures naturally engage selective processing (Lang et al., 1997) , participants simply viewed a set of affective and neutral pictures in the absence of an explicit task. Thus, pleasant, neutral, and unpleasant pictures were presented in a rapid serial presentation paradigm containing sequences that varied the hedonic content of the current and subsequent pictures over the course of the experiment. Altogether, 6000 stimuli were presented (300 pictures Â 20 repetitions) for 335 ms each (with no interpicture interval) in a rapid stream. Previous studies have established that stimulus repetition does not eliminate selective processing as indicated by posterior negativity or the LPP (Codispoti, Ferrari, & Bradley, 2006a Schupp et al., 2006) , allowing multiple presentations of the same picture. The focus of the analysis was on ERPs to contiguous pairs of pictures in which the emotionality (pleasant, neutral, unpleasant) of each picture in the pair was systematically covaried (see Figure 1) .
Using this design, we expected to replicate previous effects showing greater posterior negativity over occipital sensors in an early time window when emotional (pleasant and unpleasant), compared to neutral, pictures were the focus of current processing. This pattern supports an interpretation that the early occipital negativity reflects the enhanced processing of the current picture (Jungho¨fer et al., 2001; Schupp et al., 2003) . The main question was to determine whether emotionality of a preceding picture impacts subsequent picture processing. Based on data from attentional blink studies (Chun & Potter, 1995; Shapiro, Arnell, & Raymond, 1997) , one hypothesis is that when an emotional picture is presented shortly before another picture, processing of the subsequent picture is impaired. If posterior negativity reflects current processing, it may be hypothesized that posterior negativity should be reduced when a picture is preceded by an emotionally arousing picture. Statistically, these considerations predict a main effect of picture emotionality for each picture in a pair. On the one hand, emotional pictures that are the current focus of processing are expected to be associated with greater posterior negativity compared to neutral images. And, on the other hand, affective pictures are expected to reduce the posterior negativity of subsequent pictures (regardless of emotionality).
The design of this study also naturally suggests potential effects of ''affective priming,'' in which ERPs might vary as a function of whether the two contiguous stimuli are similar or different in hedonic valence (e.g., both pleasant or both unpleasant). Although congruence in hedonic valence between two successive pictures has no special status in a motivated attention framework, in which selective processing is proposed to be similarly heightened for both pleasant and unpleasant stimuli (Lang et al., 1997) , such effects might be expected from an affective priming perspective. In affective priming tasks, faster evaluation of targets is found when they are preceded by a short-duration (e.g., 300 ms) prime of the same hedonic valence (Avero & Calvo, 2006; Klauer & Musch, 2003) . It is less clear what type of modulation to expect specifically for ERPs if affective priming occurs for contiguous same-valenced pairs. If one assumes that early occipital negativity reflects enhanced stimulus processing, one version of an affective priming hypothesis predicts an interaction between the emotionality of pictures in a pair due to the facilitated processing of pictures that are preceded by hedonically similar pictures.
Method

Participants
Participants were 24 healthy adults (13 women); 22 received course credit for an introductory psychology class at the University of Florida and 2 were post-graduate laboratory employees. Participants were between the ages of 18 and 22 years (M 5 19.0). Prior to the experiment, signed letters of consent conforming to institutional guidelines for human research were obtained from all participants.
Stimulus Materials and Procedure
Participants viewed 300 pictures 1 from the International Affective Picture System (IAPS; Lang, Bradley, & Cuthbert, 2005) , a collection of standardized photographic materials. The pleasant picture contents comprised erotica (n 5 54) and scenes of sports and adventure (n 5 33), with the remaining stimuli depicting scenes of various categories, such as landscapes or food. The neutral contents included images depicting people (n 5 37), household objects (n 5 30), and other neutral scenes (landscapes, buildings, mushrooms, animals, etc.) . The unpleasant images were comprised of scenes of threat and violence (n 5 51), injury and mutilation (n 5 33) and accidents, disgusting contents, and aversive medical situations. The three hedonic categories differed significantly from each other in normative ratings of pleasure (range of 1-9; pleasant: M 5 7.0, SD 5 0.6; neutral: M 5 5.2, SD 5 0.6; unpleasant: M 5 2.4, SD 5 0.7). Mean arousal levels for emotional categories were significantly higher than for neutral contents (pleasant: M 5 6.2, neutral: M 5 3.1, unpleasant: M 5 6.4, all SDs 5 0.6).
Pleasant, neutral, and unpleasant pictures were presented in a continuous stream without perceivable interstimulus interval for 335 ms each (see Figure 1a) . The entire picture set was repeated 20 times, resulting in a total of 6000 picture presentations. Several constraints were imposed on the stimulus order, assuring adequate control of sequence effects. The nine experimental cells (see Figure 1b) were controlled with an average frequency of 667 occurrences for each transition. Furthermore, sequences containing three to seven consecutive same valence pictures occurred roughly with the same respective frequencies. Finally, the entire picture set was presented before the picture series was presented again in a different order. Each participant viewed the same order of picture presentation.
Using Presentation software (Neurobehavioral Systems, Inc., Albany, CA), the pictures were shown on a 21-in. CRT monitor (75-Hz refresh rate) located approximately 100 cm in front of the participant. Picture presentation lasted for 37 min with a short break in the middle of the session to allow for posture adjust- ments. Subjects were instructed to keep their eyes comfortably focused on the fixation cross in the center of the screen and to simply view the pictures.
Apparatus and Data Analysis
Brain and ocular scalp potential fields were measured with a 256-lead geodesic sensor net (GSN 200 v2.0; EGI: Electrical Geodesics, Inc., Eugene, OR), online bandpass filtered from 0.01 to 100 Hz, and sampled at 250 Hz using Netstation acquisition software and EGI amplifiers. Electrode impedance was kept below 50 kO, as recommended for this type of electroencephalogram (EEG) amplifier by EGI guidelines. Data were recorded continuously with the vertex sensor as reference electrode. Continuous EEG data were low-pass filtered at 35 Hz using a zero-phase forward and reverse digital filter before stimulus synchronized epochs were extracted from 336 ms before the prime (first) picture until 336 ms after the offset of the target (second) picture (672 ms) and baseline corrected for prestimulus (20 ms) prime ERP activity.
Data editing and artifact rejection were based on a two-step method for statistical control of artifacts (Jungho¨fer, Elbert, Tucker, & Rockstroh, 2000) . In a first pass of the data (using the recording reference), sensors contaminated across the session were identified and rejected. Furthermore, sensors containing trial epochs with artifact activity were rejected to avoid contamination when converting the data to an average reference. The rejection of artifact-contaminated trials and sensor epochs was based on the thresholds for a number of statistical parameters (e.g., absolute value over time, standard deviation over time, etc.; cf. Jungho¨fer et al., 2000) . In a second pass, based on the average referenced data, sensors containing artifact-contaminated activity were replaced using spherical interpolation on the basis of all remaining sensors for the given trial.
Average waveforms were calculated for each of the nine experimental cells (three picture categories for the first and second pictures, respectively) for each sensor and participant (see Figure  1b ). On average, 26.7% of trials were excluded during artifact correction. The percentage of rejected trials was comparable across experimental cells (range 5 26.0-27.6), F(8,184) 5 1.7, n.s., e 5 .62. Furthermore, accepted trials contained an average number of 243 sensors and, again, the number of good sensors did not statistically differ between the experimental cells (range 5 243.2-243.4), F(8,184) 5 1.4, n.s., e 5 0.6.
Waveform Analysis: Single Sensor Analyses
In the waveform analyses, each time point and sensor was tested separately using a 3 (first picture: pleasant, neutral, unpleasant) Â 3 (second picture: pleasant, neutral, unpleasant) ANOVA. For the first picture, ANOVAs were conducted from picture onset to the end of the second picture presentation (i.e., 0-600 ms). For the second picture, ANOVAs were conducted from the onset to the end of the presentation of the second picture. The waveform analyses served as a means to determine time course and topographical distribution of modulatory effects of first and second picture emotionality.
Area Score Assessment Of Target (Second) Picture Processing Building upon the patterns obtained in the previous waveform analyses, subsequent ANOVAs detail the processing of the target (second) picture as a function of its emotionality and the emotionality of the preceding prime (first) picture. Toward this end, mean amplitudes from representative frontal and temporo-occipital sensor clusters (see Figure 2) , were averaged over a time interval from 248 to 288 ms after onset of the target picture. These data were submitted to separate repeated measures ANOVAs including the factors Prime Valence (first picture: pleasant, neutral, unpleasant), Target Valence (second picture: pleasant, neutral, unpleasant), Site (fronto-cental vs. temporo-occipital), and Laterality (left vs. right).
When appropriate, the Greenhouse-Geisser procedure was used to correct for violations of sphericity.
Source Estimation: Current Source Density (CSD) The CSD approach recommended by Jungho¨fer, Elbert, Leiderer, Berg, and Rockstroh (1997) , based on a physiological volume conductor model that is well suited for dense array EEG data, was used to determine the calculation of the current source density. In this analysis, a focal generator source is indicated by a sink/source pattern of inward/outward flow of current, which, however, reveals a more complicated distribution of multiple inward and outward currents in the case of activation of simultaneous generator sources. Thus, although this method has limitations in attributions of sink/source patterns to specific neural structures, the technique is sufficiently sensitive to the question to determine the similarity of prime and target emotion effects. To statistically corroborate differential patterns arising from the CSD source estimation, mean values from representative occipito-parietal sensor clusters were averaged over the critical time interval (248-288 ms) and submitted to repeated measures ANOVAs including the factors Prime Valence (first picture: pleasant, neutral, unpleasant), Target Valence (second picture: pleasant, neutral, unpleasant), and Laterality (left vs. right). Figure 3 shows the ERP waveforms for a baseline picture, a prime (first) picture, and a target (second) picture at representative frontal, central, and occipital sensor sites. In this figure, picture content varies only for the prime picture (pleasant, neutral, and unpleasant primes), whereas in the baseline and in the target picture interval the stimuli were averaged across all pictures independent of hedonic valence. Thus, the effect of emotionality on the first picture in the pair and its effects on ERPs to a subsequent picture are shown. Figure 4a shows the according topographical distributions of these raw scalp potentials, and the resulting statistical findings of the single sensor waveform analyses are summarized in Figure 4b . For illustrative purposes, both depictions are collapsed into meaningful time bins.
Results
Waveform Analyses
Previous studies found that emotionally arousing (i.e., pleasant and unpleasant) pictures are associated with enhanced posterior negativity compared to neutral images. These effects were replicated in the present study (see Figures 3 and 4b, top panel) . When viewing the first picture, the encoding of affective pictures resulted in a pronounced relative negative shift in the ERP over left and right hemispheric temporo-occipital sites, as illustrated by the waveforms observed for a representative left and a right hemispheric temporo-occipital sensor (see Figure 3) . Furthermore, due to polarity reversal, a corresponding positive shift was observed over left and right fronto-central sites, again illustrated by two representative left and right hemispheric frontal sensors (see Figure 3) . As in previous studies, emotional modulation was most apparent for pleasant picture contents (cf. Schupp et al., 2006) .
The emotionality of the prime picture also prompted pronounced differences over centro-parietal sensors around 300-500 ms after prime onset (see Figure 4b , top panel), and thus extending into the processing period of the following target picture (0-200 ms after target onset). The topography and polarity of this effect resembles the centro-parietal late positive potential (LPP) typically found for emotionally arousing pictures. As shown for a representative central sensor (#89; see Figure 3 ), pleasant and unpleasant pictures prompted a relative positivity, compared to neutral pictures in this time window (cf. Schupp et al., 2000) .
The hedonic valence of the prime picture also affected ERPs when subsequent pictures were viewed, in a window from 200 to 300 ms after the onset of the second picture. This effect is illustrated in Figure 4b (top panel): Again, sensors in temporooccipital and fronto-central regions showed distinct main effects for the emotionality of the first picture. In this case, however, as detailed in Figures 3, 5 , and 6, the effect was opposite in direction: Whereas a relative negative potential over posterior sites in a window from 200 to 300 was obtained when emotionally arousing first pictures were viewed, these pictures elicited a relatively more positive potential in the same time window when a subsequent picture was presented. Furthermore, consistent with a hypothesis that these effects are similar with regard to temporal and spatial appearance, but opposite in direction, the effect on the subsequent picture was most pronounced when the preceding picture was pleasant. Figure 4b (middle panel) indicates the sensors showing a main effect of the emotionality of the second picture (target effect) during its presentation. As found for the first picture, both temporo-occipital and fronto-central sensors were affected by picture emotionality. Figure 6 illustrates that the modulatory differences over temporo-occipital sensors during second picture processing were highly similar to those found during first picture processing, in which enhanced negativity was obtained when viewing emotional, compared to neutral, pictures. Again, the effect was most pronounced for pleasant pictures.
In the exploratory waveform analyses, no interaction effects between the emotionality of first and second pictures were apparent, as indicated in Figure 4b (bottom panel) . Thus, the hedonic congruence between the first and second pictures in a pair did not appear to modulate the ERP waveforms. 115, 116, 117, 118, 123, 124, 125, 126, 135, 136, 137, 146, 147; temporo-occipital right: 139, 140, 149, 150, 151, 157, 158, 159, 160, 166, 167, 168, 169; fronto-central left: 22, 23, 26, 27, 28, 29, 32, 33, 34, 35, 36, 37, 38, 39; fronto-central right: 3, 4, 5, 6, 11, 12, 13, 14, 18, 19, 20, 216, 225, 226) . ERP-activity at marked sensors is presented in detail in Figure 3 ( EGI 124, 159, 89, 34, 4) and in Figure 6 (EGI 159).
Area Score Assessment of Target (Second) Picture Processing To more precisely determine statistical effects associated with prime and target picture emotionality, the outcome of the single sensor waveform analysis was followed up by conventional ANOVAs. Towards this end, analyses of area scores computed in a time window from 248 to 288 ms after onset of the second picture were calculated for a group of temporo-occipital and fronto-central sensors. As expected, a main effect of Target Valence was found when processing the second picture in the pair for both temporo-occipital and fronto-central sensors, Fs(2,46) 5 44.2 and 58.8, po.001, e 5 .81 and .75. Pleasant and unpleasant target pictures were associated with a more negative-going potential compared to neutral stimuli over temporooccipital sensors, F(1,23) 5 59.5 and 16.8, po.001, and a more positive going potential over fronto-central sensors, F(1,23) 5 78.6 and 17.3, po.001, both of which were more pronounced for pleasant, compared to unpleasant, target pictures, Fs(1,23) 5 45.8 and 86.5, po.001. Figure 6a illustrates this effect when pictures were preceded by a pleasant, neutral, or unpleasant picture: In each case, emotionally arousing (pleasant or unpleasant) pictures prompted greater occipital negativity than neutral pictures, suggesting that this early modulatory effect reflects current processing requirements.
On the other hand, a main effect of the emotionality of the preceding picture was also found for both temporo-occipital and fronto-central sensors, Prime Valence F(2,46) 5 22.0 and 28.4, po.001, e 5 .9 and .96. As can be seen in Figure 6b (after rearranging the cells of 6a), all pictures preceded by pleasant or unpleasant pictures were associated with relatively less negativity over temporo-occipital sensors, compared to neutral pictures, Fs(1,23) 5 33.3 and 15.0, po.001, as well as less positivity over fronto-central sensors, Fs(1,23) 5 52.7 and 18.5, po.001. Again, both of these effects were more pronounced when pleasant pictures preceded the target, compared to unpleasant contents, Fs(1,23) 5 11.1 and 10.3 for temporo-occipital and fronto-central sensors, respectively, po.01. A significant interaction of Target Valence and Laterality, F(2,46) 5 6.7, po.01, e 5 .84, for temporo-occipital sensors suggested that emotional modulation was somewhat more pronounced over the right temporo-occipital region, Fs(1,23) 417, po.001, although also highly significant over the left temporo-occipital sensor cluster, Fs(1,23) 415, po.001.
Current Source Density
The comparison of the scalp-recorded difference potential maps (emotional -neutral) suggests that the topographies of the target and prime effects are related but opposite in direction. A more informative test of this notion is provided by the current source density analysis, which emphasizes focal compared to global (widespread and blurred) sources of activation. Focusing on the target emotion effect (see Figure 5b , upper row), the CSD analysis replicated previous findings by revealing bilateral generator structures in posterior regions (Jungho¨fer et al., 2001 ). Statistically analyzing these patterns over corresponding occipito-parietal sensor clusters revealed a significant main effect of Target Valence, F(2,46) 5 16.8, po.001, e 5 .67, indicating that pleasant and unpleasant as compared to neutral target stimuli were estimated by relative negative sources, Fs(1,23) 415, po.001. Interestingly, although less pronounced, a sink/source pattern of opposite direction but closely related topography was seen for 5 Figure 3 . Illustration of the ERP waveforms for a sequence of three consecutive pictures for five representative sensors (see Figure  2) . The sequence includes a baseline picture (averaged over valence), followed by illustration of the ERPs elicited for the first and second pictures in a pair. Picture content is varied for the first picture in the pair and averaged across valence for the second picture in a pair. Thus, the main effect of picture emotionality on processing is apparent in the ERPs for the first picture in a pair, and the effects of emotion on subsequent pictures is illustrated in the ERPs for the second picture in the pair.
the CSD analysis of the prime emotion effect, Prime Valence, F(2,46) 5 9.6, po.01, e 5 .77 (see Figure 5b , lower row). Although not differing from each other, both pleasant and unpleasant prime pictures were associated with a more positivegoing source pattern than neutral primes, Fs(1,23) 410, po.01.
Control Analyses
Baseline assessment. In the rapid serial visual presentation paradigm, issues regarding the appropriate baseline often arise. In the current study, the use of the baseline picture, which represented all possible picture contents, is perhaps the best estimate, as effects due to picture content were experimentally controlled (cf. Figure 1) . On the other hand, we also assessed effects of other baseline measures to determine the generality of the obtained differences. First, the data were reanalyzed using a baseline time-locked to the onset of the target (second) picture. This analysis replicated the findings reported above. Thus, emotionality of the first picture again affected subsequent picture processing, F(2,46) 5 38.6, po.001, e 5 .91, with ERPs showing a less negative potential over temporo-occipital sensors when the second picture was preceded by emotional, compared to neutral, contents, and the same pattern with reversed polarity over fronto-central sensors, F(2,46) 5 59.5, po.001, e 5 .84, both of which were again most accentuated for pleasant contents. Figure 3 , picture content is varied for the first picture epoch and averaged across valence for the second picture. B: Based on the analysis of all sensors, the outcome of the point-by-point waveform ANOVA is illustrated in terms of F values (again collapsed across meaningful time bins). Note that the effect of emotion on picture processing for the first picture epoch (prime effect) is highly similar to the effect seen when processing the second picture (target effect), reflecting the effects of emotion on current picture processing. In contrast, the effect of emotion on processing of the subsequent picture is reflected in the second picture period in the prime tests.
A second approach used a baseline-free estimate of the effects by determining the gradient (slope) of the scalp potential based on the first temporal derivative of the ERP waveform. This procedure in effect constitutes a specific temporal high-pass filter and allows one to compare ERP waveforms with respect to the onset and the steepness of the comprised components independent of any baseline correction.
2 Analysis of the gradient measure supported the findings of the main analysis. Most importantly, the gradient analysis again resulted in a significant effect of emotionality of the first picture on subsequent processing for both temporo-occipital and fronto-central sensors, Fs(2,46) 5 18.9 and 27.8, po.001, e 5 .97 and .98, in which the ERP gradient in the time window of 180-220 ms after the onset of the second picture was less steep when preceded by emotional compared to neutral images, again most accentuated for pleasant contents.
Residual processing effects. In rapid serial picture presentation, ERP activity may extend into the processing window of a subsequently presented picture, leading to a challenge in distinguishing whether effects of a prime stimulus reflect altered target processing or, alternatively, may be attributed to sustained prime picture processing. Specifically, the concern is whether the prime effects in the time interval of 200 to 300 ms after target onset are related to sustained emotional processing of prime pictures as indexed by late positive potentials. To assess this hypothesis, we first scored the ERP activity in a centro-parietal cluster (see Supplementary Figure 3 ; see Supplementary Material, below) in a time window from 350 to 450 ms after onset of the prime picture, corresponding to 16-116 ms after target onset (see also Schupp et al., 2007b) . A significant main effect of Prime Valence A second test concerns whether the anterior and posterior sensor clusters, which are interpreted as reflecting changes in target processing due to prime emotionality, already show similar ERP modulation during the LPP time window. Separate ANOVAs for anterior and posterior sensor clusters revealed Prime Valence effects, Fs(2,46) 418, e 5 .84 and 5 .91, po.001, but the modulation was specific to pleasant picture processing, Fs(1,23) 422, po.001, and opposite in polarity to that found in the 248-288-ms time window. These differences in topography and pattern of modulation suggest that the prime effects on later target processing (e.g., 248-288-ms window) are not strongly determined by superposition of late ERP activity associated with prime picture processing.
Discussion
Previous studies utilizing rapid picture presentations have found that emotionally significant stimuli are discriminated from neutral pictures, with pleasant and unpleasant pictures prompting increased occipital negativity in a 150-300-ms time window (cf. Jungho¨fer et al., 2001; Schupp et al., 2003) . These results were replicated in the present study: Pictures that were pleasant or unpleasant prompted greater occipital negativity than neutral pictures, despite the rapid rate of picture presentation. More importantly, the present study found that the magnitude of posterior negativity for a target picture varies systematically as a function of the preceding prime. When a prime picture was emotional (and itself eliciting heightened posterior negativity), posterior negativity of the current target picture was reduced. 7 Figure 5 . A: Scalp potential maps of the difference waves (pleasant -neutral) and (unpleasant -neutral) for the interval used in statistical analysis (248-288 ms) reveal the topographical distributions of effects of emotion on picture processing. To derive these brain maps, voltages were interpolated to the scalp surface using spherical splines and back-projected to a back view of the model head. Please note the different scales for target and prime effect. B: Topographical distributions of the current source density ($ Laplacian) of the difference waves (pleasant -neutral) and (unpleasant -neutral) for the interval used in statistical analysis.
This effect of an emotional prime was identical regardless of whether the target picture was pleasant, neutral, or unpleasant. Thus, the data reveal no evidence for affective priming in the perceptual domain. Rather, irrespective of whether the hedonic valence of the prime matched or mismatched the target, occipital negativity was decreased if the prime picture was affectively engaging. Taken together, these results suggest that enhanced processing of affective primes diminishes subsequent target processing, regardless of the hedonic content of the target.
The novel finding of the present study is that current target processing is affected not only by the emotional content of the target image but also systematically varies with the emotional content of the preceding prime picture. When a preceding picture was emotional, ERPs during viewing of the subsequent picture were reduced in the same time window (e.g., 200-300 ms) and over the same sensors (e.g., temporo-occipital and fronto-central). One interpretation of these findings is that selective emotion processing reduces or interferes with the recognition and categorization of subsequent stimuli, regardless of their hedonic content. Thus, these data may provide ERP evidence for what Most and colleagues (2005) recently called "emotion-induced blindness," in which the detection of target stimuli suffers from following an affectively engaging picture.
In the RSVP paradigm, effects of a preceding stimulus on a later target are often attributed to competition and sharing of processing resources (Potter, Staub, & O'Connor, 2002; Shapiro et al., 1997) . In this view, if a preceding stimulus captures processing resources, it interferes with processing of subsequently presented stimulus materials. The notion of interference and competition for resources has been examined in a number of paradigms in which processing is probed when emotional and non-emotional stimuli are presented concurrently (Anderson, Christoff, Panitz, De Rosa, & Gabrieli, 2003; Pessoa, McKenna, Gutierrez, & Ungerleider, 2002; Vuilleumier, Armony, Driver, & Dolan, 2001) . For instance, a recent ERP study observed that a frontal positivity (100 ms) elicited by fearful faces was only present when the faces were presented at attended locations whereas it was absent when fearful faces were presented at nonattended locations (Holmes, Vuilleumier, & Eimer, 2003) . Similar findings have been observed in another ERP study exploring the processing of emotional facial expressions (Pourtois, Grandjean, Sander, & Vuilleumier, 2004) . A more recent study demonstrated that interference of emotion processing by a competing task extends to the domain of feature-based attention. Specifically, taxing perceptual resources by a competing primary visual attention task markedly attenuated the EPN difference associated with emotional compared to neutral IAPS picture contents (Schupp et al., 2007a) . Thus, selective emotion processing might be attenuated by concurrently presented stimuli commanding processing resources.
Although broadly consistent with these findings, the present study design differs in several ways from these studies that merits reemphasis. Rather than assessing effects due to concurrent processing, the present results suggest that processing resources al-8 Figure 6 . ERP waveforms for a representative right-occipital sensor (159, see Figure 2 ) illustrating the effects of emotion during picture processing (A) and on subsequent picture processing (B) for all cells in the design. located to target pictures systematically vary with the amount of processing resources captured by preceding emotional prime stimuli. Furthermore, whereas previous studies assessed competition effects mainly by introducing an explicit attention task, modulatory effects of affective pictures on subsequent processing were found here in the absence of any active task instruction, presumably reflecting the implicit capture of attention by emotional cues (cf. Ö hman, Flykt, & Lundqvist, 2000) .
The presentation of pictures in a rapid and continuous stream introduces caveats and limitations regarding the interpretation of ERP components. For instance, rather than reflecting changes in target picture processing, the reported ERP differences may reflect the sustained processing of the prime picture. However, a lingering LPP effect for emotional prime pictures, that is, enhanced centro-parietal positive potentials accompanied by an enhanced negativity at temporo-occipital sites (cf. Schupp et al., 2007a Schupp et al., , 2007b , was not observed. In fact, the pattern elicited by emotional prime pictures, that is, a reduced temporo-occipital negativity, was opposite in polarity.
Of course, it is possible that the neuronal processes engaged in target picture processing shift the topography of scalp-recorded brain potential differences associated with emotional prime picture processing. Although this is theoretically possible, aspects of the present data appear inconsistent with this notion. Specifically, although pleasant and unpleasant pictures elicited comparable LPP amplitudes, the occipital negativity found for emotional targets and its reduction as a function of being preceded by an emotional prime was markedly more pronounced for pleasant pictures. Furthermore, a follow-up study, in which picture presentation time was longer (660 ms), revealed a qualitatively similar effect of emotional primes (Stockburger, Flaisch, Bublatzky, Schma¨lzle, & Schupp, 2007) . In that study, the emotional target and prime effects were observed with striking parallels regarding topographical appearance but with opposite polarity for both early and late ERP measures.
Current source density analysis provides further support for the interpretation that prime and target effects are linked to similar neural generator structures. The CSD of the difference maps (emotional -neutral) showed a very similar topography of the sink/source patterns, again in opposite directions for the prime and target effects (see Figure 5b) . Overall, although not definitive, the current data seem consistent with the notion that emotionally arousing pictures not only impact current picture processing but also modulate subsequent pictures in rapid serial presentations. The systematic variation of presentation times in future studies may provide further information to more precisely determine the locus of interference at the level of specific processing stages.
A further challenge introduced by the RSVP paradigm concerns estimating baseline activity (cf. Urbach & Kutas, 2006) . The present study was successful in achieving comparable ERP baseline activity associated with the images preceding the prime pictures by insuring that all picture contents preceded these important stimuli. On the other hand, ERP activity preceding the target picture was markedly different as a function of prime content. As a conservative approach, the main results for the target picture were reported using ERP baseline activity preceding the prime picture. Nonetheless, follow-up tests assessed these effects using a baseline immediately preceding target presentation, which augmented, rather than eliminated, the effects of an emotional prime. Moreover, a baseline-free gradient measure was applied that also resulted in strong effect of emotional prime on the target ERPs. Overall, converging evidence supports the interpretation that negativity over occipital sensors in the 200-300-ms window reflects current picture processing, with enhanced negativity when selective processing is underway and decreased negativity when encoding is more impoverished.
The present data provided no evidence for affective priming effects in the first 300 ms of perceptual processing. Specifically, the processing of pleasant or unpleasant cues was not differentially affected as a function of whether the preceding picture was the same in hedonic valence. Rather, effects were most pronounced for all pictures when a pleasant picture preceded a target. Previous studies have suggested that this difference is mediated primarily by pictures of erotic content (Codispoti et al., 2006a; Schupp et al., 2006) . One hypothesis is that features of erotic pictures are easier to recognize and categorize, prompting more efficient encoding and categorization, particularly at these rapid rates. This assumption is consistent with recent data that found that simple figure-ground pictures also prompt relative negativity over temporo-occipital sensors beginning around 150 ms after picture onset, compared to pictures depicting more complex scenes, suggesting that the early occipital negativity may reflect, in part, the ease with which stimulus features are matched to memory representations (Bradley, Hamby, Lo¨w, & Lang, 2007) .
In summary, previous studies have observed facilitated processing of emotionally arousing cues when stimuli are presented in a rapid and continuous stream. These findings were extended here by demonstrating that processing emotionally arousing pictures affects the processing of subsequently presented pictures, irrespective of whether these pictures depicted emotional or neutral contents. Future studies need to determine whether resource competition among successively presented pictures provides a reasonable interpretation of the results.
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